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these principles. It is one referred to at a meeting
of the British Association by Dr. J. T. McCurdy.

The normal response to alighting on the ground
when jumping is for the muscles of the abdominal
wall to become rigid. This may be easily felt; and
the effect of this is to prevent displacement of the
contents of the abdomen. If it is rapid and effec-
tive, the diaphragm (which is a muscle concerned
in breathing and separates the lungs from the
abdominal cavity) does not move. If it is ineffec-
tive, a tug of the diaphragm results, which accounts
for that feeling of " dropping" we have in lifts.

If, as may happen in flying, we constantly make
our abdominal muscles rigid in this way, and it is
not co-ordinated with breathing, then the dia-
phragm is working against a rigid abdominal wall;
and the adbominal contents tend to be squeezed out.

If the body is kept rigid in an attempt to counter-
balance aeroplane movements, a similar condition
may result. There are pilots who will say that they
are conscious of regulating their breathing, for
example, by breathing out when diving, and breath-
ing in when climbing (causes of sea sickness are
known to have been cured in this way); and
probably there are passengers who, if they attempt
to control breathing to keep "in time with abdo-
minal movements,*' and also relax the body to
allow it to go with the machine, will find that their
symptoms will be relieved.

Psychological Considerations. Our reactions to
perceptions of external things depend very largely
upon our previous experiences and the type of
association formed as a result of these. It is also
possible for the same reaction to result from two
or more entirely different stimuli. For example,
anger may arise by association with an unpleasant
feeling such as annoyance, or with a pleasant
feeling such as righteous indignation. Different
movements also become associated with each
other, and habits are formed such as in driving a
car. Ideas alone may produce a particular move-
ment if that movement is connected with the idea
in past experience.

Ideas may also become associated with emotions;
so that even pain may become a pleasant experi-
ence if it repeatedly occurs in pleasant situations,
i.e. taking castor oil with chocolates.

It is also possible for the effect made upon a
sense organ by an external stimulus to become
associated, as a result of experience, with a certain
type of reaction. This is called a conditioned
reflex, and is simply a reflex response to a stimulus
which has been substituted, through association,
for the origin alone.

The classical example of this type of reaction is
Pavlov's work on dogs. When hungry dogs are
shown food, saliva runs and drops from their
mouths. If a bell is regularly rung whenever the
food is shown, after a short time the ringing of the
bell alone will be followed by the flow of saliva,
although no food is exhibited.

Perception of the seen thing, which is a mental
and psychological process, entails processes giving
rise to some points of interest. For example, a
visual sensation persists after the visual stimulus is
removed, but for only a fraction of a second. This
is the foundation for the perception of moving
pictures; which are really stationary pictures pre-
sented in different positions at the rate of about
sixteen per second. The sensation produced by
each one lasts until the next one is presented.
Also, in the perception of distance, it is common
to see two different directions of movement in
different parts of the landscape. This happens, for
example, in a train, if the person fixes his attention
on some object, say the hedge at the end of a field,
and then moves his head, everything nearer at
hand than the hedge appears to move in the
opposite direction, whilst everything farther away
than the end of the field appears to move in the
same direction as the eyes.

The application of these facts to air sickness is
this: That which is seen may arouse associations
of previous unpleasant sensations; or there is a
mental conflict produced by an inability to inter-
pret the apparently conflicting rapidly changing
visual impressions; or there is no anticipation of,
or preparation for, sudden changes in direction of
movement.

The part played by the ear in maintaining equi-
librium has already been referred to j but psycho-
logical factors affect the interpretation of stimuli
received by means of these canals. For example, in
a spin this fluid is set in motion and impulses are
transmitted to the brain, and, as a result, the eyes
begin to oscillate from side to side in an attempt to
focus clearly. When the machine is brought out of
the spin, the eyes may continue to oscillate, giving
the impression to the passenger that he is still in a
spin. The pilot has other means of adjusting this,
but the passenger may continue to receive con-
flicting impressions as a result of the apparent
difference between the evidence of his eyes and the
action of the machine*

In all of these cases an element of conflict or a
dilemma arises in our mental processes, which may
produce, either by association with past experiences
or by the inco-ordinated physical response to a
mass of contradictory incoming stimuli, nausea, or
actual sickness.

Some readers may think that, from the apparent
complexity of the facts, an adequate knowledge of
the subject has not yet been acquired. Well, the
answer to that is this. Aeroplane designers are
aware of the part played by such factors as regu-
lated heating, adequate ventilation, and elimina-
tion of noise and vibration in the prevention of
ihese symptoms, and the fact that they have
already done a great deal to eliminate them should
give passengers confidence in the modern aeroplane.
Further confidence should arise from the knowledge
that unpleasant sensations are not necessarily due
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